Respiratory responses to progesterone and allopregnanolone following chronic caffeine treatment in newborn female rats.
We recently showed that in 12-day-old male rats exposed to caffeine for 10 consecutive days, progesterone inhibits the respiratory response to hypoxia and increases apnea frequency (Uppari et al., 2016). This was partly due to a higher inhibitory response of GABAa receptor to allopregnanolone, the neuroactive metabolite of progesterone. In the present study, we addressed whether similar effects occur in females. We used newborn female rats daily gavaged with water (control) or caffeine (15mg/kg) between the postnatal (P) days 3-12. At P12, we recorded ventilation, metabolic rate, and apnea frequency and duration in normoxia and in response to moderate hypoxia, following an intraperitonial injection of progesterone (4mg/kg) or allopregnanolone (10mg/kg). In control rats, progesterone had no effect on breathing in normoxia and in hypoxia, and in rats treated with caffeine it decreased the initial increase in respiratory frequency in hypoxia. In both groups, allopregnalone decreased breathing frequency in normoxia and in hypoxia and increased the frequency of apnea in normoxia in control rats and in rats treated with caffeine. Injection of bicuculline (a specific GABAa receptor antagonist) prevented the inhibitory effects of allopregnanolone on breathing in both groups. These data indicate that chronic caffeine treatment unmasked an inhibitory effect of progesterone on the hypoxic response but this was weaker than in males, and contrasting to what was observed in male rats (Uppari et al., 2016), GABAa receptors are not significantly affected by chronic caffeine treatment in newborn female rats.